Separation of soluble adenylate and guanylate cyclases from the mature rat testis.
The mature rat testis contains both a soluble guanylate cyclase and a soluble adenylate cyclase. Both these soluble enzymes prefer manganous ion for activity. It is known that guanylate cyclase can, when activated by a variety of agents, catalyze the formation of cyclic AMP. The following experiments were performed to determine whether the testicular soluble adenylate and guanylate cyclase activities were carried on the same molecule. Analysis of supernatants from homogenized rat testis by gel filtration and sucrose density gradient centrifugation showed that the two activities were clearly separable. The molecular weight of guanylate cyclase is 143 000, while that of adenylate cyclase is 58 000. Treatment of the column fractions with 0.1 mM sodium nitroprusside allowed guanylate cyclase activity to be expressed with Mg(2+) as well as with Mn(2+). Sodium nitroprusside did not affect the metal ion or substrate specificity of adenylate cyclase. These experiments show that adenylate and guanylate cyclase activities are physically separable.